The cerebral cortex of three macaque monkeys, electrophysiologically studied in chronic preparations in order to recognize functionally the medial parieto-occipital area V6, was reconstructed using the software CARET. Locations of cells recorded from area V6 (n ¼ 553) and from neighbouring cortical areas V2 ⁄ V3 and V6A (n ¼ 1341) were displayed on surface-based reconstructions of individual brains, and on a surface-based atlas of the macaque cerebral cortex. Results show that area V6 occupies the ventral part and fundus of the parieto-occipital sulcus, as well as the ventral part of the precuneate cortex. V6 borders areas V2 ⁄ V3 posteriorly and laterally, and area V6A anteriorly. The visualization of individual cases on a common template (atlas), and the use of atlas datasets, allowed us to compare data coming from different individuals and different laboratories. In particular, a comparison of the location and extent of the medial parieto-occipital areas V6 and PO indicates that area PO occupies different locations according to different authors but in general includes parts of both areas V6 and V6A. We therefore suggest that the term V6 is a more appropriate designation of the visuotopically-organized area located on the anterior wall of the parieto-occipital sulcus.
Introduction
While there is widespread agreement that the macaque visual cortex can be subdivided into many distinct areas, there is uncertainty and controversy regarding the precise identity and location of several of them (Felleman & Van Essen, 1991; Rockland et al., 1997; Van Essen et al., 2001b) . This uncertainty, attributable to different criteria used to classify areas, and to technical limitations in the evidence used for their characterization, is higher for areas that lie buried within deep, complex and irregular sulci, including the parieto-occipital and lunate sulci. Here, the individual variability in the pattern of convolutions, in particular along the fundus of the sulci, makes it more difficult to locate area boundaries relative to gyral and sulcal landmarks.
Recent anatomical and functional results demonstrate that the extrastriate cortex lying in the anterior wall of the parieto-occipital sulcus (POS) contains at least two distinct areas: a purely visual area in the ventral part of the anterior wall of POS, and dorsal to it a multimodal area, less sensitive to visual stimulation and implicated also in somatomotor processing (Colby et al., 1988; Neuenschwander et al., 1994; Galletti et al., 1996; Fattori et al., 2001) . The purely visual area has been termed either PO or V6 by different authors. PO was described as a strongly myelinated visual region occupying the ventral half of the anterior wall of POS, as well as the ventro-caudal precuneate cortex on the mesial surface of the hemisphere (see dotted outline in Fig. 1 ). It contains a representation of the periphery of the contralateral visual field, from 20°of eccentricity to the far periphery, with the lower and upper field representations spatially separated; the lower field is in the ventral part of the anterior wall of POS, the upper field in the ventro-caudal precuneate cortex, on the mesial surface of the hemisphere (Gattass et al., 1986; Colby et al., 1988) . Area V6 was described as a retinotopically organized visual area occupying the ventral part of the anterior wall of POS and the ventrocaudal precuneate cortex on the mesial surface of the hemisphere, similarly to area PO. V6 also occupies the lateral end of the posterior wall of POS, not reported to be included within area PO (Fig. 1) . Area V6 contains an enlarged representation of the periphery of the lower visual field in the anterior wall of POS and the precuneate cortex, similar to PO. However, V6 also contains a representation of the central 20°of the visual field, in the lateral end of the posterior wall of POS, and its upper field representation is mainly located in the depth of the medial aspect of POS (Galletti et al., 1999a) .
The functional similarities between areas PO and V6, and the overlap in their anatomical location, raises the question of whether they represent different ways of partitioning this region of cortex, or whether they are different labels assigned to what is fundamentally the same area, as is the case for MT and V5. Some studies have suggested that PO and V6 are different areas (Galletti et al., 1996; Shipp et al., 1998; Galletti et al., 1999a; Rosa & Tweedale, 2001) , whereas others have suggested that the differences are essentially terminological (Vanni et al., 2001; Van Essen, 2004) . The aim of this work is to compare directly, on a standard surface-based atlas of the brain, the location and extent of areas V6 and PO. Our results indicate that V6 and PO are partially overlapping, but distinct cortical territories.
Materials and methods
Three monkeys (Macaca fascicularis 3.1-7.1 kg) were used in this study. Experimental protocols were approved by the Bioethical Committee of the University of Bologna, and were carried out in accordance with the European Communities Council Directive of 24 November 1986 (86 ⁄ 609 ⁄ EEC). In particular, the surgery to implant the recording apparatus was performed in aseptic conditions and under general anaesthesia (sodium thiopenthal, 8 mg ⁄ kg ⁄ h, i.v.). Analgesics were used postoperatively (ketorolac trometazine, 1 mg ⁄ kg i.m. immediately after surgery, and 1.6 mg ⁄ kg i.m. in the following days). After the last recording session, the animals were anaesthetized with ketamine hydrochloride (15 mg ⁄ kg i.m.) followed by an i.v. lethal injection of sodium thiopental and perfused through the left cardiac ventricle with saline, and then with 4% paraformaldehyde followed by 5% glycerol. All solutions were prepared in phosphate buffer 0.1 m, pH 7.4. The brains were then exposed, removed from the skull and photographed. All brains were placed in 10% (3 days) and then in 20% (3 days) buffered glycerol for cryoprotection. Sections were made at 60 lm thickness and every fifth section was stained with the Nissl method (thionin, 0.1% in 0.1 m acetate buffer pH 3.7). Procedures for training, recording, visual stimulation, anatomical reconstruction of recording sites, and animal care are detailed elsewhere (Galletti et al., 1995; Galletti et al., 1996) and are summarized below.
Collection of functional data
Monkeys sat in a primate chair facing a large (80°· 80°) tangent screen. Animals performed a fixation task with the head restrained while single neurons were extracellularly recorded from the cortex of the medial parieto-occipital cortex. Eye positions were recorded by an infrared oculometer (Dr Bouis, Germany, Bach et al., 1983) .
Standard protocols were used for testing the cell's responsiveness to visual stimuli (for details, see Galletti et al., 1995; Galletti et al., 1996; Galletti et al., 1999a; Galletti et al., 1999b) . Briefly, cell's visual sensitivity was first tested with simple visual stimuli (light ⁄ dark borders, light or dark bars and spots of different size, orientation, direction and speed of movement) rear-projected on the screen facing the animal. Coloured stimuli were also used, but they were never more effective than light ⁄ dark stimuli. If the neuron in record was unresponsive to these simple stimuli, testing was continued using more complex visual stimuli (light ⁄ dark gratings and corners of different orientation, direction and speed of movement, dark shadows continuously changing in form, direction and speed of movement). When a visual response was elicited, the shape and size of the receptive field (RF) was carefully mapped.
Simple and complex visual stimulations were repeated while the animal gazed at different screen locations. This procedure allowed us to activate visual cells that were strongly modulated by gaze and were unresponsive when the animal looked straight ahead (Galletti et al., 1995) . When we were not able to visually activate the cells even by changing the direction of gaze, we classified those cells as non-visual cells.
Functional classification of cells
A total of 131 microelectrode penetrations were carried out in four hemispheres of three awake, behaving animals. Penetrations were usually made in a grid pattern with spacing of 0.5-1 mm. Microelectrodes entered through the dura mater and the cortex of the dorsomedial part of the occipital pole along a parasagittal plane, and were tilted 30°)40°with respect to a coronal plane (Fig. 2) . Penetrations could reach in depth both banks of POS. Cells encountered along a penetration were assigned to areas V1, V2, V3, V6, V6A, on the basis of RF size, RF location and RF sequence, as well as other functional criteria, as described in detail in Galletti et al. (1996 Galletti et al. ( , 1999a Galletti et al. ( , 1999b . Briefly, cells encountered in the posterior bank of POS, all sensitive to the visual stimulation, were assigned to areas V2, V3 or V6 according to whether their RF location and sequence agreed with the known visual topography of these cortical areas (see Gattass et al., 1988; Galletti et al., 1999a ). An additional criterion taken into account to classify these cells was the RF size, RFs in area V6 being significantly larger than in areas V2 and V3 at a given eccentricity (see Fig. 2 ).
Not all cells encountered in the anterior bank of POS were sensitive to visual stimulation. Visually unresponsive cells were assigned to area V6A, as this behaviour occurs in approximately 35-40% of V6A cells, whereas it never occurs in areas V2, V3, and V6 (Galletti et al., 1996; Galletti et al., 1999a; Galletti et al., 1999b) . The visual cells encountered in the anterior bank of POS always had significantly larger RFs than those observed in areas V2 and V3 at a given eccentricity (see Fig. 2 ). However, given the high variability in RF size in area V6A (Galletti et al., 1999a) , they could be representative of either areas V6 or V6A. These visual cells were assigned to either V6 or V6A on the basis of several functional indices: the sequence of RF locations observed along the penetration (progressive displacement of RFs in V6, according to the retinotopic organization of this area, vs. random scattering of RFs in Colby et al., 1988) . Sulci opened are shown as thick lines on the brain silhouettes on the right. Cortex in the sulci is shown in light grey. The dotted line is the border of area PO according to Colby et al. (1988) . The dashed lines indicate the borders between other cortical areas according to ; ; Pandya & Seltzer (1982) ; ; Colby et al. (1988) ; Gattass et al. (1988) ; Galletti et al. (1999a) and Galletti et al. (1999b) . Cal, calcarine sulcus; Cin, cingulate sulcus.
V6A, according to its nonretinotopic organization, see Fig. 2 , middle, and Galletti et al., 1999a; Galletti et al., 1999b) , and the RF size and complexity (RFs larger at low eccentricity -see Fig. 2 , bottom -and with more complex visual properties in V6A than in V6, Galletti et al., 1996; Galletti et al., 1999a; Galletti et al., 1999b) . In addition, cells with the RF organized in craniotopic coordinates, or with the neuronal activity modulated by the animal's level of attention, were classified as V6A cells, as these functional properties have not been reported for V6 (Galletti et al., 1996; Galletti et al., 1999a; Galletti et al., 1999b) .
As the goal of this paper is to study the distribution of V6 cells in the brain, we will show here the locations of these cells and of those recorded in areas that bordered on V6. We previously reported that V6 is bordered posteriorly by area V3 and anteriorly ⁄ dorsally by area V6A (Galletti et al., 1999a) . However, as the extension of V3 on the mesial surface of the hemisphere is still a matter of debate, and as this issue is not a critical one for the present paper, for the purpose of this work we elected to group the V2 and V3 cell populations together.
Reconstruction of microelectrode penetrations and of recording sites
As we often reached very deep and convoluted cortical regions, straight and sturdy electrodes were used to minimize electrode bending during penetrations. The electrode tracks and the approximate location of each recording site were reconstructed on parasagittal Nissl-stained sections of the brain on the basis of marking electrolytic lesions and several other cues, such as the coordinates of penetrations within the recording chamber, the location of boundaries between white and grey matter, and the distance of the recording site from the surface of the hemisphere (Fig. 2, top) . In reconstructing penetrations lacking in marking lesions, several cross-controls were carried out between the above-mentioned criteria, so that the final position of penetrations and of recording sites on brain sections was that matching the highest number of these criteria. The pial surface and the transition of grey ⁄ white matter were digitized using a camera lucida and a graphic tablet, or a flatbed scanner. Then, a line running midway through the cortical thickness (orange lines in Fig. 3A ) was calculated using custom software that wrote the lines (section contours) in a format readable by CARET (Computerized Anatomical Reconstruction and Editing Toolkit, Van Essen et al., 2001a; http://brainmap. wustl.edu/caret). The recording sites, reconstructed on the parasagittal sections of the brain as indicated above, were reported on the section contours by a house-made software (see Fig. 3A ). For each recording site, the algorithm of the software found the location on the section contour that was nearest to the recording site. In most cases, the nearest location was on the contour of the section containing the recording site itself (as in Fig. 3A) . Sometimes, the nearest location was on the contour of an adjacent section. In these cases, recording sites were reported on that section.
Surface-based reconstruction of single cases
We used the software CARET to obtain digital three-dimensional (3-D) and two-dimensional (2-D) reconstructions of four hemispheres of the three macaque brains extensively studied in the above-described electrophysiological experiments. As shown in Fig. 4 , the reconstructions started from section contours (thick lines in Fig. 4A ) of the brain spaced 300 lm apart. All the contours (with the recording sites attached, see Fig. 3A ) were imported in CARET and manually aligned. First a raw and then a smoothed 3-D reconstruction of the brain was generated by CARET. Figure 4B shows the posterior part of the left hemisphere of a macaque brain reconstructed by CARET, and Fig. 4C the same part of the same brain after smoothing process. Note that the use of mid-thickness contours allowed us to see the cortex hidden in the depth of sulci without needing distortion of the 3-D structure.
In order to obtain a 2-D map of the reconstructed brain (Fig. 4E) , the 3-D surface was flattened using a CARET tool based on a multiresolution distortion-reduction algorithm (Van Essen et al., 2001a) . Distortions are inherently larger in flat maps than in the 3-D reconstructions, but the 2-D maps have the advantage of bringing cortex hidden in sulci into full view of the observer. As the region of the brain we studied is highly convoluted and hidden deep into sulci, flat maps provide a useful format for illustrating our data.
Visualization of functional data on the surface-based reconstructions of the brain
The functional data collected during electrophysiological experiments were arranged in a database that contained, for each cell, the functional characteristics and the area of recording, this latter based on the functional properties of the cell, according to the criteria described above and reported in Galletti et al. (1999a Galletti et al. ( , 1999b . A software program converted the cell files to CARET format, and a tool of CARET allowed us to label the cells displayed on brain reconstructions with different colours according to their functional properties. Thus, recorded cells appeared as coloured small symbols on the cortical surfaces of the reconstructions of individual brains (see Figs 3B and 6-11), each colour indicating the recording area of the cell as assessed by the functional parameters.
Registration of individuals on the atlas maps
In order to see all the functional data together, individual cases were registered on the atlas macaque brain (MACAQUE.F99UA1.ATLAS) provided at http://brainmap.wustl.edu:8081/sums/directory.do?dirid= 679531 (Van Essen, 2002) . The registration process involved a surfacebased warping of the cortex that used the landmark-constrained smoothing and morphing method illustrated in Van Essen et al. (2001b) . The method deformed the map of individual cases in order to bring them into registration with the map of the atlas.
To constrain the deformation of individual maps, several registration contours were typically used, as suggested by Van Essen et al. (2001b) , including geographical landmarks along the fundi of major sulci of the brain, as well as significant parts of the perimeter of the atlas map and corresponding contours on the individual maps. Furthermore, as we were studying in detail the medial parietooccipital region, we tried to maximally constrain the registration process in this region of the brain using as landmarks both gyral margins and fundi of sulci, as shown in Fig. 5 . We decided not to use the cingulate sulcus as a landmark because of the differences in its form and location between our cases and the atlas; the cingulate sulcus terminates close to the POS in all of our cases, but far from the POS in the atlas hemisphere (as shown, for instance, in Fig. 5A and D) . We used, instead, three other landmarks to constrain the deformation of individual maps in this region of the brain that is critical for us: the medial margin of the exposed surface of the superior parietal lobule (number 1 in Fig. 5 ), the medial margin of the POS (number 2 in Fig. 5 ), and the crown of the anterior bank of POS (number 3 in Fig. 5 ). All three landmarks were easily recognizable on 3-D reconstruction of individuals, and were easily matched to the atlas (see Fig. 5 ).
Comparison of our functional data with data from other laboratories
In order to compare the location of cells recorded from areas V2 ⁄ V3, V6, and V6A with the location and extent of the cortical areas described by other laboratories in the same region of the brain, we used the multiple partitioning schemes of the macaque cortex provided by CARET on the atlas macaque brain. They included schemes from different authors describing the location and extent of a number of extrastriate areas in the region of the brain we had extensively studied in electrophysiological experiments (the medial parieto-occipital cortex). Among these areas, particular interest was focused on area PO, as it was reported to occupy the anterior bank of POS (Gattass et al., 1986; Colby et al., 1988) , that is the same cortical region explored in our microelectrode penetrations (Galletti et al., 1999a; Galletti et al., 1999b) .
The atlas data set in SumsDB contains the outlines of area PO on the atlas macaque brain according to both the and the Lewis & Van Essen (2000) studies. As it did not contain the outline of area PO according to Colby et al. (1988) , we estimated this outline starting from the original data reported by the above authors. First, we drew the borders of PO on the parasagittal and coronal sections reported in figs 2, 3 and 6 of Colby et al. (1988) . The PO borders were drawn on the basis of the labelling of PO and of neighbouring areas present on those sections, taking also into account the distance between labelling and PO borders shown in the flat map reconstruction of each case (see figs 5, 7 and 9 of Colby et al., 1988) . The second step of the process was to report the PO borders on parasagittal and coronal sections of the macaque atlas brain. We used CARET tools to re-slice parasagittally and coronally the atlas brain at medio-lateral and rostrocaudal planes similar to those used by Colby et al. (1988) in their figs 2, 3 and 6. The PO borders were drawn on the re-sliced atlas sections, and were then visualized as landmarks in both 3-D and 2-D reconstructions of the atlas brain. The final step of the process was the drawing of a complete outline of PO borders passing through the previously determined landmarks (see the results of this process shown as white lines in 2-D and 3-D reconstructions of Fig. 11) .
Results
In order to compare the location and extent of area V6 with the location and extent of area PO, we first reported the locations of V6 cells previously recorded in electrophysiological experiments on awake animals (Galletti et al., 1999a) , on computer-generated 3-D reconstructions of individual brains. Then, the 3-D surfaces of individual brains were inflated to obtain a flat map of the cortex for each individual case. Finally, each cortical map was deformed, with the landmark-based registration algorithm, to bring it into register with a common 'atlas' map. At the end of the process, the atlas map contained the locations of all cells recorded from area V6 (n ¼ 553) and neighbouring areas (n ¼ 1341), in four hemispheres of three animals.
Computerized reconstruction of individual cases

Case 16
Seventy-four microelectrode penetrations were carried out in the two hemispheres of Case 16, yielding 1008 cells recorded from areas V2 ⁄ V3, V6 and V6A. Figure 6 shows the distribution of these cells on computerized surface reconstructions of the two hemispheres obtained from parasagittal sections of the brain. V2 ⁄ V3 cells (blue dots in the figure) are located in the posterior wall and fundus of the POS, and in the cuneate cortex on the mesial surface of the hemispheres. V6 cells (yellow dots) occupy the fundus and the ventralmost part of the anterior bank of POS, as well as the most posterior and ventral part of the precuneate cortex on the mesial surface of the hemisphere. Cells recorded in area V6A (magenta) are distributed in the anterior wall of POS, and in the precuneate cortex on the mesial surface of the hemisphere, dorsally and anteriorly to the cells recorded in area V6. The two hemispheres of Case 16 differed in their morphology in the most medial part of the POS fundus. While on the mesial surface of the right hemisphere a bridge of cortex directly connected the anterior to the posterior wall of POS (Fig. 6F) , this bridge was not present on the mesial surface of the left hemisphere (Fig. 6C) . It appeared some millimetres more laterally ( Fig. 6A and B) , so that the anterior bank of POS in this hemisphere appears to be truncated before it reaches the fundus of the sulcus. In spite of these morphological differences, the distribution of V6 cells are quite similar in the two hemispheres: in both cases, V6 cells occupy the bridge of cortex connecting the two walls of POS ( Fig. 6C and F) .
The insets G and H in Fig. 6 show the flattened maps of the two hemispheres of Case 16 together with the locations of recorded cells. In these maps, it is more difficult than in 3-D reconstructions to recognize the region of the brain where the cells are located, but it is much easier to analyse their spatial distribution, hence their possible spatial segregation. It is evident that the recorded cells are distributed in three stripes according to their colour (functional properties), and therefore according to the extrastriate area to which they were assigned, with V6 adjoined by V6A anteriorly, and by V2 ⁄ V3 posteriorly. The flat maps allow us to examine in detail the cortical regions occupied by V6 cells, as well as the regions occupied by V2 ⁄ V3 and V6A cells. It is evident that, despite the morphological differences between the two hemispheres, the distribution of cells in areas V6, V2 ⁄ V3 and V6A is very similar.
Case 17L
Nineteen microelectrode penetrations were carried out in the medial parieto-occipital region of the left hemisphere of Case 17L, in a region of the brain more lateral than that explored in Case 16. These penetrations explored both banks of POS, but not the mesial surface of the hemisphere. A total of 231 cells were recorded from the areas V2 ⁄ V3, V6 and V6A. Figure 7 shows the distribution of these cells on computerized surface reconstructions of the left hemisphere. V2 ⁄ V3 cells are mostly located in the lateral aspect of the posterior wall of POS. V6 cells occupy the fundus of the lateral part of POS. Cells recorded in area V6A are distributed in the lateral part of the anterior wall of POS, dorsal to the cells recorded in area V6. Figure 7D shows a small part of the flat map of Case 17L, centred on the POS, containing the cells recorded from areas V2 ⁄ V3, V6, and V6A. As in Case 16, V6 cells are located in between the cells recorded from areas V2 ⁄ V3 on one side, and V6A on the other, and mostly occupy the fundus of POS.
Case 15L
Thirty-eight microelectrode penetrations were carried out in the medial parieto-occipital region of the left hemisphere of Case 15. Penetrations explored both banks of POS. A total of 655 cells were recorded from areas V2 ⁄ V3, V6 and V6A. Figure 8 shows the distribution of these cells on computerized surface reconstructions of the left hemisphere. V2 ⁄ V3 cells are located in the lateralmost aspect of the posterior wall of POS. V6 cells occupy the fundus of POS. Cells recorded from area V6A are distributed in the anterior wall of POs, dorsal to the cells recorded from area V6, and in the caudal precuneate cortex. Figure 8D shows a small part of the flattened map of Case 15L, centred on the POS. The cells recorded from area V6 occupy the fundus of POS and are located in between the cells recorded from areas V2 ⁄ V3 and V6A, as in the other cases we studied.
Visualization of the data from different individuals on a surface-based atlas of the macaque cortex Figure 9 shows the functional data recorded from the four hemispheres of Cases 15, 16, and 17, displayed on the left hemisphere of the surface-based atlas of macaque cortex (see Materials and methods). Because data collected in four hemispheres are reported here on a fifth different hemisphere (that of the atlas), the mix of data seen in each individual at the border between different functional areas (due to the approximation in locating the recording sites) is larger here because of the additional approximation of the registration process. Despite this, the different 3-D views of the brain shown in Fig. 9A -D, and the flat map in Fig. 9E , show a clear spatial segregation between different cell populations. Areas V2 ⁄ V3 occupy the major part of the posterior bank of POS and the ventral wall of the medial POS. Area V6 occupies the ventral part of the anterior bank of POS as well as the fundus of the sulcus, up to the junction between the parieto-occipital, lunate and intraparietal sulci. V6 continues in the most caudal and ventral part of the precuneate cortex, on the mesial surface of the hemisphere, and in the dorsal wall of the medial POS. Area V6A occupies the dorsal part of the anterior bank of POS and precuneate cortex, dorsally and anteriorly with respect to area V6. As most laboratories do not use computerized surface-based reconstructions of the brain, the comparison of our results with those from other laboratories can benefit from a display of the locations of our recorded cells on sections of the atlas brain. We therefore used CARET tools to re-slice the atlas brain in both parasagittal and coronal planes, the most widely used planes of section. Re-slicing was carried out with the recorded cells 'attached' to the cortical surface, so that re-sliced sections contained the recorded cells 'attached' to the section contours (Fig. 10) .
In Fig. 10A , five selected parasagittal sections of the atlas brain show that V2 ⁄ V3 cells are distributed along the posterior banks of both the lunate sulcus and POS, in the occipital pole; V6 cells are distributed in the ventral part of the anterior bank of POS, and V6A cells in the dorsal part of it. Figure 10B is a medial view of the brain block between the most lateral and the most medial parasagittal sections taken into account (e.g. sections a-e, see Fig. 10C ). A spatial segregation between different cell populations is clearly evident. Areas V2 ⁄ V3 are located in the occipital pole, while V6 and V6A are in the ventral and dorsal part, respectively, of the anterior bank of POS and the medial precuneate cortex.
In Fig. 10D , five selected coronal sections of the atlas brain show the distribution of V2 ⁄ V3, V6 and V6A cells in the fundus, anterior and posterior banks of POS. V2 ⁄ V3 and V6 cells are distributed in the fundus and the lateral part of the posterior bank of POS (sections 1-4). V6 cells are also present in the ventral part of the anterior bank of POS, whereas V6A cells occupy the dorsal part of this cortical wall (sections 2-5). Figure 10E is a posterior view of the brain block between the most caudal and the most rostral coronal sections taken into account (e.g. sections 1-5, see Fig. 10C ). Similarly to Fig. 9C , Fig. 10E highlights the ventro-dorsal segregation of V6 ⁄ V6A cells in the anterior bank of POS.
Comparison between areas V6 and PO Figure 11A -D allows a comparison between our data and the location and extent of area PO as reported by others. Figure 11A borders according to three studies, together with cell populations of areas V2 ⁄ V3, V6, and V6A from our laboratory. Two outlines (the black and yellow ones) represent the PO borders according to and Lewis & Van Essen (2000) , respectively, accessed via http://brainmap.wustl.edu:8081/sums/directory.do?dirid=679531 (Van Essen, 2002) . A third outline (the white one) represents the borders of PO according to Colby et al. (1988) . This last outline was not provided by the atlas data sets. We obtained it by estimating the boundaries for PO originally reported by Colby et al. (1988) (see Materials and methods).
In Fig. 11B -D, different views of the inflated surface of the atlas brain are shown to locate our functional data as well as the PO outlines in a 3-D reconstruction of the brain. Data are shown on inflated surfaces to see better the data located in the depth of sulci. Figure 11 shows that PO outlines are located in different regions of the brain according to different authors. The PO of Lewis & Van Essen (2000) is located rostrally, that of caudally, and the PO of Colby et al. (1988) is in between the two. The PO of Lewis & Van Essen (2000) encloses a region of cortex that includes the anterior bank of POS, and extends medially on the precuneate cortex of the mesial surface of the hemisphere, and laterally on the medial bank of the intraparietal sulcus. The PO of , on the contrary, spares almost completely the anterior bank of POS; it encloses the cortex of the fundus of POS, the ventralmost part of the anterior bank of this sulcus and the dorsal wall of the medial POS.
Comparing these PO outlines with the locations of our electrophysiologically defined V2 ⁄ V3, V6, and V6A cells, it turns out that the PO of Lewis & Van Essen (2000) encloses most of the cells we recorded in area V6A. The PO of Colby et al. (1988) is centred on V6, but also includes V6A and V2 ⁄ V3 cells. The PO of encloses V6 and V2 ⁄ V3 cells, but spares almost completely area V6A. Note that V6 cells located in the lateral part of the medial parieto-occipital region fall outside the limits of all the various PO areas. These V6 cells are mainly located in the posterior wall of POS and in the medial part of the annectant gyrus, between the lateral end of POS and the medial end of the lunate sulcus.
Discussion
The present results show that area V6 occupies a strip of cortex extending from the lateral end of POS to the most medial aspect of this sulcus. Laterally, V6 occupies the posterior wall of POS and the medial part of the annectant gyrus. Moving medially, V6 reaches the fundus of the sulcus, the anterior wall of POS, and the posterior precuneate cortex on the mesial surface of the hemisphere. From there, V6 continues into the depth of the medial POS, running along the dorsal wall of the sulcus, to end in the deepest part of it. The visualization of individual cases on a common template (atlas) compensates for the individual variability, and allows a view of the whole extent of V6, only partially studied in individual cases. Functional data shown on the surface-based atlas of the macaque brain allow also a comparison of our results with those coming from other laboratories reported in the atlas data sets, and in particular with area PO (see Fig. 11 ).
It is worthwhile to note that area PO occupies different cortical regions according to different authors, although the criteria used by these same authors to define PO are mostly the same. In the original description of PO, based on myeloarchitecture and functional properties, this area occupied the whole anterior bank of POS (Covey et al., 1982; Gattass et al., 1986) . Later on, based on myeloarchitecture and cortical connectivity, Colby et al. (1988) ventral portion of the anterior bank of POS. Other authors, based on myeloarchitecture alone, described an area PO quite different in extent and location with respect to that of Colby et al. (1988) . The PO of Lewis & Van Essen (2000) , for instance, is larger and shifted rostrally with respect to that of Colby et al. (1988) , as shown in Fig. 11 . This discrepancy could be due to the bias that may arise from using different landmarks to register results from one study vs. another. Because Lewis & Van Essen (2000) used, among others, the cingulate sulcus as a landmark, whereas we did not (see Materials and methods), it may be that PO borders of Lewis & Van Essen (2000) are more dorso-anteriorly stretched than PO borders of Colby et al. (1988) , which were registered according to our landmarks. Alternatively, or in addition to, the discrepancy could be due to the different planes of section used by Lewis and Van Essen, and Colby and coworkers. As a matter of fact, the study of Lewis & Van Essen (2000) was mostly based on the analysis of coronal sections. On these sections, it is easy to detect the location of architectural borders on the mesial surface of the hemisphere and the medial wall of intraparietal sulcus, but it is difficult to appreciate the borders on the anterior wall of POS, being that cortex cut almost tangentially by a coronal plane of section. The reverse is true for the study of Colby et al. (1988) , which was mostly based on the analysis of parasagittal sections. On these sections, it is easy to detect the location of architectural borders on the anterior wall of POS, but it is very difficult to appreciate them on the mesial surface of the hemisphere and the medial wall of the intraparietal sulcus, being that cortex cut almost tangentially by a parasagittal plane of section.
It should also be noted that we calculated the PO outline of Colby et al. (1988) with a very conservative criterion (see Materials and methods), so that our reconstruction of PO likely represents only the core of the actual area PO. In any case, and for the same reason, we are confident that the cortical region enclosed by the white PO outline in Fig. 11 was within the limits of the area PO originally described by Colby et al. (1988) .
On the basis of all the above-reported data and considerations, we believe that the strongly myelinated visual region defined as area PO includes both the PO of Lewis & Van Essen (2000) and that of Colby et al. (1988) . The anterior and posterior borders of the area PO could be those reported by Colby et al. (1988) , whereas the medial and lateral borders could be those reported by Lewis & Van Essen (2000) .
The area PO of is located more caudally with respect to those of Colby et al. (1988) and Lewis & Van Essen (2000) , as shown in Fig. 11A-D . It encloses V6 cells, but also cells recorded from areas V2 ⁄ V3 (see Fig. 11A-D) . The study of described the cortical connections of area MT, and reported, among others, strong connections of MT with areas V2, V3, and PO. Area PO was described by the above authors as a strongly myelinated region located just anterior to V2 ⁄ V3, in the fundus of POS. It could be that the posterior part of the labelled region in the fundus of POS belongs to areas V2 ⁄ V3, instead of PO, and the anterior part of labelling belongs to V6, which has been recently reported to be strongly connected with MT ). Fig. 9E) , showing the PO borders according to different authors, together with our functional data. The borders of area PO according to Lewis & Van Essen (2000) , Colby et al. (1988) , and 
